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Hormones
Experimental Evidence;  Carcinogenic!ty . A number of endogenous
peptide and steroid hormones facilitate the development of tumors of
the endocrine glands of laboratory animals (Clifton and Sridharan,
1975; Furth, 1975).  However, because humans consume only very small
amounts of hormones from the tissues of animals and because there is no
indication that hormones from food sources are significant factors in
the development of cancer in humans, they are not considered in this
report.  One exception is diethylstilbestrol (DES), which is discussed
in Chapter 14.
FERMENTATION PRODUCT
Ethyl Carbamate (Urethan)
Ethyl carbamate, or urethan, is a fermentation product.  The detec-
tion of low levels of ethyl carbamate in wines treated with the synthe-
tic sterilant diethyl pyrocarbonate (Ehrenberg et_ atl^., 1976) led to
investigations into the natural occurrence of ethyl carbamate.  These
studies have demonstrated that naturally fermented foods and beverages
(e.g., wines, bread, beers, and yogurt) contain detectable, but very
low levels of ethyl carbamate, usually less than 5 }jg/kg.  The ethyl
carbamate probably results from the reaction of ethanol and carbamoyl
phosphate—both normal metabolic products in the yeast (Ough, 1976).
Experimental Evidence;  Carcinogenicity.  For, many years, ethyl
carbamate has been studied as a synthetic carcinogen in the rat, mouse,
and hamster.  Its ability to induce tumors has been demonstrated by
administering the compound during the prenatal and preweanling periods
as well as to adult animals. Ethyl carbamate is active when adminis-
tered orally, by inhalation, or by subcutaneous or intraperitoneal
injection.  The susceptible tissues include the lungs, lymphoid tissue,
skin, liver, mammary gland, and Zymbal's gland. Most frequently,
tumors are induced with doses ranging from 0.5 to 3 mg/g bw (Interna-
tional Agency for Research on Cancer, 1974; Mirvish, 1968).  However,
lung adenomas were induced in mice with a single dose of 0.01 mg/g bw
(Nomura, 1975).
The significance of naturally occurring ethyl carbamate in foods in
the development of human cancer is unknown, but the levels are very low
in comparison to those used to induce tumors in laboratory animals
(i.e., the consumption of 5 yg/day by a 70-kg person would provide an
annual intake of approximately 0.05 yg/g bw).
Experimental Evidence: Mutagenicity* Urethan was not mutagenic
to Ames Salmonella strains (Simmon, 1979) or in the host-aediated assay
(Simmon et^ al., 1979). However, it did induce transformation^ in ham-
ster embryo cells (Pienta, 1981).

